A quality by design (QbD) study on enoxaparin sodium loaded polymeric microspheres for colon-specific delivery.
The aim of this study was to apply quality by design (QbD) for pharmaceutical development of enoxaparin sodium microspheres for colon-specific delivery. The Process Parameters (CPPs) and Critical Quality Attributes (CQAs) were identified. A central composite experimental design was used in order to develop the design space of microspheres for colon-specific delivery that have the desired Quality Target Product Profile (QTPP). The CPPs studied were Eudragit® FS-30D/Eudragit® RS-PO ratio, poly(vinyl alcohol) (PVA) concentration and sodium chloride (NaCl) concentration. The encapsulation efficiency increased with NaCl concentration increase, the percentages of enoxaparin sodium reaching 94% for some formulations. Increasing the ratio Eudragit® FS-30D/Eudragit® RS-PO ensured a relatively complete release of enoxaparin sodium in the environment simulating the colonic pH. Based on these results, the optimum conditions were decided and the optimum formulation was prepared. The results obtained for the latter in terms of in vitro enoxaparin sodium release were good, the microparticles releasing only 9.42% enoxaparin sodium in acidic environment and 15.16% in the medium which simulated duodenal pH, but allowing the release of up to 89.24% in the medium which simulated colonic pH. The in vitro release profile of enoxaparin sodium was close to the ideal one, therefore the system was successfully designed using QbD approach.